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Abstract: Technology helps people learn, be creatand become players and communicators in
a global village. Being on the Internet allowsdguts of all ages to engage in knowledge
building on a worldwide stage. New learning oppaities may never reach students in high
poverty or isolated schools except through theaigechnology. The focus of this paper will be
on the principles and technologies that enhancetiportunities for student—centered learning.
The first part of this paper will discuss researehlidated principles that influence learning, key
issues in using educational technology to suppaatrier-centered principles and practices, and
criteria for doing technology evaluation. It ispartant for educators to understand factors for
maximizing student learning and motivation withtinstion that (1) is meaningful and relevant
from the individual learner's perspective, (2) ga®s appropriate learning challenges and
standards, (3) accommodates needs to be supparigdical thinking and learning skills, (4)
attends to the climate and context in which leagroccurs, (5) honors individual needs for choice
and control, (6) supports individual interests asrdativity, (7) provides positive social
interactions and interpersonal relationships, a®) §dapts to a variety of individual
differences.The second part of the paper illussditee ways in which technology can support
learning (Based on the 1999 report, How People hefrom the National Research Council,
Bransford, Brown & Cocking). Technology can bedusehelp supply five key conditions for
learning: (1) real-world contexts for learning; (2bnnections to outside experts (3) visualization
and analysis tools; (4) scaffolds for problem sadyiand (5) opportunities for feedback, reflection
and revision. The final part of the paper focuseshe need for both small- and large-scale
studies that evaluate the goals, assumptions, aed af technology in classrooms and the match
or mismatch of these uses with principles of leagrand transfer. In short, the focus of the
technology evaluation should be on learning and¢aeners and not the technology. The long-
term goal is to build schools as learner-centerethmunities by expanding the notion of
collaboration, which will transform current educatial systems. Technology has an obvious role
in both of these areas, but it is a role that mastlve from the foundation of research-validated
principles and practices.

Today’s world has grown smaller because of tectqol®atellite trucks allow us to
view images from anywhere in the world. Celluklephones allow instantaneous
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communication. Palm top computers give us powedills to plan, store, and present data.
Satellites, with power imaging technology providewith high quality images from hundreds of
miles in space.

New technology has created two broad changes iwotld today. First, there is a
changing economy. New technology is making workeose productive. In addition, financial
trade, communications, and assets are being adggiobally. An example is "Sony" who has
major holdings in the entertainment business i tt&

Second, there is a changing workplace. Globale/have entered into what some have
termed, "The information age." There are many&mpf information that are available
electronically that can be accessed at the clickmbuse. Therefore, knowledge is quickly
becoming a major commodity. | believe that ondl gkat educated person must have is the
skills necessary to search the vast number ofnmdéition sources that are available, which
address the problems that need to be solved.

These global changes have two implications focatius. First, we must train our
children to use the technology and informationsdbht are available to them so that they can
work effectively in our global society. Second, mest use technology to create a more
effective teaching learning system to deliver @ssbns. If technology is to be used effectively
in teaching, it must be used to create a studertepsd learning environment. This paper will
focus on the principles and technologies that ecédime opportunities for student-centered
learning.

Instructional and Motivational Factors

The first part of the paper will provide a framewdor the discussion. This includes a
review of key research-validated instructional amativational factors that maximize student
learning and motivation, the ways in which techigglean be used to maximize key conditions
for learning, and criteria for doing technology kensdion.

There are eight key instructional and motivatidaators that are needed to maximize
student learning and motivation. These are showkigure 1.

First, instruction must me made meaningful andvaht from the individual learner’s
perspective. When instruction is learner-cent@radplies, according to Margaret Riel (2001)
that the learner “is actively engaged in the preadknowledge construction.” This means that
learning is anything but “boring.” In a learnemtered environment, the learners take part in
setting the goals, which are then guided by thehtera | have seen this in my own research in a
High School in Chicago. A Biology teacher told that one-day she has set out some beakers
for an experiment. However, she forgot to labellteakers and had no idea what was in them.
Instead of throwing the contents out, she challdriggr class to run some tests to find out what
was in them. She said that the students wereintgested and had a hard time leaving the
class when it was done. The next day, she saiditeatudents were so focused on this task,
that when they came into the class, they went tigktork instead of talking. This teacher
turned a mistake into a student-centered learngppdunity that the students will remember for
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a long time.
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Figure 1: Factors in A Student/Centered Learning Erironment
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Second, instruction must provide appropriate legychallenges and standards.
Classrooms in our technology rich world can no Emgduce learning to memory exercises.
While there are areas that require extensive mesation, students must be taught to think and
apply that knowledge. In addition, standards ofleht performance must be established so that
students will know what is expected of them. R2801) calls this being “Assessment
Centered.” Teachers must know “what studentsesmning and what they need to know. This
means that the curriculum needs to be matchecetolissroom assessments. The assessments
should flow out of the curriculum. A major focusosild be on criterion referenced, rather than
norm-referenced. One problem with norm-referertesting is the temptation to “teach to the
test.” When this is done, the test, rather thanctirriculum drives the learning process. In
addition to tests, teachers need to find other au=lof assessment such as student portfolios to
determine the quality of student work. | will tatiore about this later.

In addition, the teachers must be, what Riel (2@0&ins “Knowledge Centered.”
Teachers must have the knowledge base to be ablaloate the essential skills and knowledge
that students need in a particular discipline.sTheans that

Third, instruction must accommodate needs andippated in critical thinking and
learning skills. This is also related to being s&ssment Centered” Critical thinking involves
skills and dispositions. Dispositions are attisidegarding higher-level knowledge. Tishman
(1995) has identified four ways to help studentgett®p higher order knowledge. These are to
use real world examples; make comparisons acrssgplines; encourage interaction by
engaging students in problem solving activitieghquiry; finally, give positive feedback to
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students when they demonstrate the appropriatefusgher order knowledge that is relevant to
the subject being studied.

Fourth, instruction should attend to the climatd aantext in which learning occurs.
Recent brain research suggests, “The richnesglgflearning experiences affects the physical
development of the brain and may be a major calisgaetiectual development. If these new
theories linking learning experiences with brainelepment come to be accepted, the optimal
match between characteristics of the learner amdetirning environment, rather than parental
genetic code, might be seen as responsible folosshiocess.”(Riel 2001, p. 10) This means
teachers must be concerned not only about chilé@mning, but how they learn it. Teachers
must crease an environment that targets a broag @fearning styles.

Fifth, instruction should honor individual needs éhoice and control. This is another
aspect of being "Learner Centered.” McCombs (2000s that teachers must value the unique
perspectives of the learner. For example, theestiucbuld be involved in classroom assessment
of their work. Students could be asked to helpgiethe rubric used in evaluation and then
asked to apply it to their own work to determine gftrengths and weaknesses of their work.
They could then be given the opportunity to dowloek again. Just as businesses are constantly
looking for ways to continually improve their praduinvolving students in the assessment
process not only gives them a measure of contred their work, but it helps them to know how
to improve their work.

Sixth, instruction should support individual intst®and creativity. The "learner-
centered" teacher attempts to learn what intetkststudent have and allow them to work on
projects or use classroom resources that targsétimberests. For example, students who are
interested in drama may be able to use this intasepart of a project. Or, students who are
interested in and have access to computer techyabag be able to use this interest to make
computer presentations.

Seventh, instruction should provide positive soiitdractions and personal
relationships. This is a very powerful tool. Gneample | have seen of this has been in the
teaching of mathematics and science. Students wfteked in groups on problems and projects.
This structure created an atmosphere of "studentariag"” in the classroom. Students have
commented that this was very helpful because theréimes when one of their classmates can
explain a concept a lot clearer than the teacher.

Finally, instruction should adapt to a variety mdiividual differences. Teachers need to
be sensitive to differences in culture, experienabsities, and values that students have. As
teachers, we can't assume that all students caméhia classroom with the same prior
experiences and abilities. As McCombs (2001) gomnit, the learner's perception of education
are "the result of each learner's prior experignael$-beliefs, and attitudes about schools and
learning, as well as their current interests, valed goals.” (p. 4) These perceptions form the
basis of student needs. And, teachers must beeaswarhat those needs are and plan
teaching/learning strategies that address thosdgsnee
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Technology Supported Learning

Now that we’ve looked at some key issues regariisiguction, let’s focus on how
technology can support learning. According to1B89 reportHow People Learnfrom the
National Research Council, technology can be uséelp supply five key conditions for
learning. These conditions are noted in Figure 2.

Figure 2: Key Learning Conditions Supported by Tetinology
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The conditions are real-world contexts for learnic@nnections to outside experts;
visualization and analysis tools; scaffolds forlgeon solving; and opportunities for feedback,
reflection and revision. These issues also addhessajor directions for education
recommended by National Council of Educational Refm 1985 (Harnisch, 1999a, 1999b).

First, technology can support real world contextiéarning by using simulations, which
can form the basis for Project Based Learning.jeet@ased Learning uses in class projects that
are used to cover course content and fulfill certaiurse objectives. Students have the
opportunity to work on the project as teams andmeeir results to the entire class. One way
to do this is through the use of simulation. Semioh exposes students to real-world problems
to which they must find solutions. They are loakfor answers that are "situation specific"
rather than the "right answer" from a textbook.

When students are doing simulations, they havepipertunity to work on their own.
The teacher becomes a facilitator to help therhemprocess. This addresses the first concern of
the Education Reform Council, which is an "increbseemphasis on individuality and
encouraging young people to pursue their individakgnts and inclinations."

One example I've seen in my own research is usatey generated from science classes
as in mathematics classes. In one case, studerdstioe distance data generated from throwing
softball as the basis for learning about vectorm@athematics. The science data helped the
students make a real world connection between ceiend mathematics.

Second, technology can connect students with autsigerts. This addresses a second
major direction proposed by the Council of EduaaidRreform, "planning for an coping with
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change, particularly in regard to internationai@atand the information age.” Through the
Internet, students can have access to expertaatiqgally any field all over the globe. They can
send e-mail to them and even "chat" with them @nlim one of my own classes, the students
became very excited when they were able to havedhestions answered during a "chat"
session with a well-known expert in education. détnis can also download documents that are
not available in the library, and they can keepuvith the latest research.

Two examples come to mind. | have seen grouptudests who were involved in a
simulation exercise that involved a brain disondes the internet to do research on the disorder
and to learn what tests to run to determine whany treatment was available. In addition, a
chemistry teacher used the Internet to downloatra bn radiation exposure. The students
together with the teacher completed the form is<lta determine their level of exposure daily to
radiation.

Third, technology can provide visualization andlgsia tools (Harnisch, 2000). Rather
than talking about concepts, teachers can useabanto visualize them. For example,
schools that do not have microscopes can use agdamaging technology to look at the parts
of a flower rather then relying on textbook photosirawings. Also, 3-D imaging allows
chemistry students to construct a three-dimensiomalel of an atom and animate it so they can
see it from all sides. In mathematics, graphirigutators can visually show students
relationships between variables. Concept mappsggu’inspiration” software can help
students visualize processes and relationships.

Fourth, technology can provide scaffolds for prabkolving (Harnisch and Sato, 1990).
In today’s rapidly changing world students neetészn much more than the knowledge written
in a textbook. They need to be able to examine éexrgituations and define solvable problems
within them. They are needing to work with muléigources and media, not just the single
textbook. They need to become active learnersi@odllaborate and understand the
perspectives of others. What we are talking alothe ways in which students today need to
learn how to learn; that is, they need to learn bamw

» Ask: find problems

* Investigate: multiple sources/media
» Create: engage actively in learning
» Discuss: collaborate; diverse views
* Reflect: learn how to learn

This shift to an inquiry-based mode of teaching Eadning is now widely recognized
(Bruce and Davidson, 1996; Wells, 2001). The NwtiGGcience Foundation has asked for
“research-validated models (i.e., extended inquargblems solving).” The Carnegie
Foundation’s Boyer Commission on Educating Undehgates in the Research University
(1998) has set its number one priority to makeaetebased learning the standard. The
American Association for the Advancement of Sciemtés Project 2061, has as its number one
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goal to have “science literacy for all high schgduates,” by which they mean to develop the
broad, critical perspective and habits of mind thetelop through scientific inquiry.

Technology can provide collaboration between sttgjéeachers, and outside experts
that help students to solve problems. Through kwliscussion boards, and web pages, students
have access to educators, and to expert who cpriliesh to think through problems. Also,
technology can provide students with problems-sgjwxperiences by developing "Inquiry
Units." This is available to both teachers andishis through a web site at the University of
lllinois at Urbana-Champaign hattp://inquiry.uiuc.edu/ The Inquiry Page is more than a web
site. It's a dynamic virtual community where ingtirased education can be discussed, resources
and experiences shared, and innovative approagpésed in a collaborative environment.

Such as "Web Quests" to help them to develop pnoklaving skills. Based on John Dewey's
philosophy that education begins with the curiosityhe learner, we use a spiral path of inquiry:
asking questions, investigating solutioasgatingnew knowledge as we gather information,
discussing our discoveries and experiencesyeaifhectingon our new-found knowledge. | invite
you to visit the inquiry page. There are lessaméife that can be downloaded and adapted for
use in your classroom. Also, you can place inquirigs on the page and access them from
anywhere in the world. Your students can also ldgvenits as part of a lesson and put them on
the page to share with others. By doing this, wdlbecome part of a world-video learning
community.

Finally, technology can provide students and teectvéh opportunities for feedback,
reflection, and revision (Harnisch 1997a, 1997lhisTaddresses a third direction proposed by
the National Council on Educational reform, "toateeand enhance educational opportunities for
people of all ages (life-long learning).” This dadone through the use of word processing
technology and hand-held devices. Word procesdlows students to review their documents
countless times. Teachers can read an electrenston of documents and indicate areas that
can be corrected. Hand-held devices (PDA's an@®®B)@llow the teacher to evaluate a
student's work while they are presenting it indl@ssroom. The teacher can then upload a copy
of the evaluation to a computer and print it fag gtudents or save a copy of the evaluation for
their portfolio.

Evaluation of Technology

This brings us to my final point in the presentatad the evaluation of technology.
There is a need for small and large-scale studiesdluate the goals, assumptions, and the uses
of technology in the classroom. The studies shtadds on how well the uses of classroom
technology match the learner-centered principlespmactices. The long-term goal is to build
schools that are learner-centered communities,iwtaa be done by expanding collaboration
and will result in a transformation of the curreducational system.

Riel (2001) lists six key characteristics of a "tréag Community.” These are a, "shared
interest in a topic, task or problem; respect fier diversity of perspectives; a range of skills and
abilities; the opportunity and commitment to woskaateam; tools for sharing multiple
perspectives; and knowledge production as a slygaldor outcome.” (p. 8) While technology
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has an obvious role in building a learning commuhit expanding collaboration, the role of
technology in this process, its role in the procasst be grounded in research-validated
principles and practices.

McCombs (2001, p. 6) notes the following four esis¢ questions that should be the
focus of assessment: 1) How is technology percdmwyeddividuals learners and teachers
relative to its teaching-learning support? 2) Witeinges in learning and performance outcomes
can be observed with different technology usesvattddifferent learners?; 3) What changes in
teaching processes can be observed that enhamecmtpautcomes?; 4) What changes in the
learning context can be observed that create netngyahips and climates for learning?

McCombs (2001) also identifies five data sourted tan answer these questions.
These are student and teacher self-assessmepthaobtogy practices and strategies; students
and teacher attitudes toward technology and itsipeses; Multiple student motivation
measures; Multiple students achievement measurdsQhaservational information on learning
outcomes, teaching and learning context. | woildeltio add a sixth, which is student products.
While this is related to student achievements, lilddike to emphasize that student projects give
teachers and other administrators the opportuaipbserve the student's ability to apply
knowledge to real-world situations.

Technology can also play a role in the collecbbassessment data. For example,
surveys can be done online. Student’s work castdred in electronic portfolios that are
accessible to teachers through a web browseriglird-3 we present a chart adapted from one
produced by the North Central Educational Labosatibat we feel is a helpful tool that can be
used to guide you though the planning process.

In conclusion, we must begin to rethink the cona#pgschool” in our technology rich
world. We must not think in terms of seat timedgl &xtbooks, and in school libraries. We must
add to our thinking learner-centered collaborasigvities that give students the tools and the
freedom to explore their world and the tools thegato improve their own learning and
develop their knowledge base. In addition, we rtedektter understand the ways in which
technology-supporting education represents a mgldiithe learner and the discipline as framed
by inquiry-based learning.

You know, when Sony built the Walkman, they wereatisfied with being second best.
They began to look for ways that they could daiypriove their product. Their hard work gave
the consumer access to new technology and feat@@sy set the standard for portable sound.
Just as Sony didn't quit, we as educators shouldquib We should be asking ourselves this
question, "What can | do today that will help thedents to learn just a little bit better?" It
doesn't have to be a big change, but if we doethch day, we will, like Sony, begin to set new
standards for education and better prepare ouestsdo live in the Information Age century.
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Figure 3: Technology Integration Planning Tool
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